S ea buckthorn (Hippophae rhamnoides) is a new crop that has great economic potential in North America. It is a hardy, deciduous shrub, ideal for soil erosion control, land reclamation, wildlife habitat enhancement, and farmstead protection (Li and Schroeder, 1996) . Recently, sea buckthorn has attracted considerable attention from researchers around the world for its nutritional and medicinal values (Li and Wang, 1998) . Plantations in Canada are mainly found in shelterbelts on the prairies. In the last few years, acreage in orchard-type cultivation of H. rhamnoides 'Indian-Summer' has increased rapidly in both British Columbia and Saskatchewan, and seeds or seedlings are in great demand.
The simplest method for propagating sea buckthorn is by seed. Sea buckthorn seeds require no special seed bed preparation, and a large number of seedlings can be produced in a short period of time. Many factors affect seed germination: seed source (Fefelov and Eliseev, 1986) , maturity (Eliseev and Mishulina, 1972a; Vernik and Zhapakova, 1986) , dormancy (Siabaugh, 1974) , preseeding treatments (Li and Schroeder, 1996; Lu, 1992) , planting media (Salo, 1991) , seeding depth (Li and Schroeder, 1996) , and soil and environmental conditions (Vernik and Zhapakova, 1986 ) 8N-23P-133K-228Mg-1182Ca-22Na-23S-3.06B-0.7Cu-20.8Fe-6.6Mn-32.8Zn. Spacing was 1 m between rows and 0.5 m (1.6 ft) within the row. Eight plants per block per species and four blocks were laid out in a randomized complete-block design. Plant height was measured immediately after transplanting and at the end of the growing season. Analyses of variance by the general linear models (GLM) procedure, and mean comparisons by Duncan's new multiple range test were performed according to SAS methods (SAS Institute Inc., 1990).
Results and discussion
Surface planting significantly improved seed emergence percentage compared to seeding depths of 1 or 2 cm, suggesting that sea buckthorn seeds are light sensitive (Table 1) . Good emergence percentage from surface seeding was an important factor in the success of aerial sowing of sea buckthorn in the Loess Plateau of China (Li et al., 1995) . Seed emergence varied from 31.7% for H. rhamnoides subsp. turkestanica to 86.1% for H. salicifolia in nontreated controls (Table 1) . Higher emergence percentage with similar variation among species were reported by Zu et al. (1993) . Percentage of seed emergence was poor at a 1-or 2-cm planting depth for all species, and burying the seed prevented emergence completely for H. neurocarpa.
When the seeds were planted at the soil surface, preseeding treatments improved seed emergence in all the species tested except H. rhamnoides subsp. rhamnoides and sinensis (Table  1) . Generally, soaking seeds either in water or potassium nitrate solution at room temperature for 48 h improved seed emergence compared with the nontreated control. Eliseev and Mishulina (1972b) obtained similar results, as they found that steeping H. rhamnoides seeds in 0.02% KI or 0.05% ZnSO 4 solutions increased emergence by 12% and 9.1%, respectively. Lu (1992) reported, without giving any numbers, that good germination results could be obtained by soaking seeds for 48 h initially in hot water [60 to 70 °C (140 to 158 o F) and than allowing to cool to room temperature. Similar results were obtained in the present experiment with H. rhamnoides subsp. turkestanica, and mongolica and H. neurocarpa, when the seeds were planted at the surface (Table 1) .
For surface seeding, seeds soaked for 48 h in water or potassium nitrate solution at room temperature had greater emergence percentage than nontreated control in H. rhamnoides 'Indian-Summer'. Preseeding treatments had no effect on emergence for H. rhamnoides subsp. rhamnoides and after treatments at three depths: 1) on the surface, 2) 1 cm (0.4 inch), or 3) 2 cm (0.8 inch (Table 2) . When the seeds were planted at the surface, preseeding water-soaking treatments significantly reduced the number of days to emergence for all species except H. rhamnoides 'Indian-Summer' (Table 2) . Seeds soaked in water and GA 3 solution shortened the number of days required to emerge for H. rhamnoides subsp. turkestonica. Seeds of H. rhamnoides subsp. rhamnoides soaked in potassium nitrate solution needed fewer number of days to emerge planted at the depth of 1 cm. All preseeding treatments hastened or speeded emergence of H. rhamnoides 'Indian-Summer' and H. rhamnoides subsp. rhamnoides at the planting depth of 2 cm, however, treatments had no effect on H. rhamnoides subsp. turkestonica and H. salicifolia. (Table 2 ).
